Installation Method, Activation Method, 
Execution Apparatus and Medium of Application Program 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to technology of automatic 
installation and automatic activation of an application of a 
version necessary for data. 

2. Description of the Related Art 

Data form of a document file made with a personal computer 
and a word processor, and data form of a spreadsheet file is 
changed according to version up of an application program which 
is used to make/update the data. Therefore, there are many cases 
that data made with a program of a new version can not be used 
by a program of an old version. On the contrary, there is the 
case that the data which was made with an application of an old 
version can not be edited by an application of a new version. 

In case of application of a word processor, data storing 
form is different due to a version of an application . As a result , 
there is the case that layout of a document cannot be reproduced 
with an application program of another version. Therefore it 
is necessary to convert data form using another application 
called a document converter. In addition, the usable object is 
different due to its version in case of spreadsheet program. 
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Therefore, there are cases that errors occur when reading data 
made with a different version with one. program. 

Furthermore, the facility program that a constant 
procedure called macro is described is attached in this kind 
of program. This macro-specification, presence of reserved word, 
for example, are different due to a version of the program. 
Therefore, macro concerned may have produced execution 
impossibility or an error when opening data file with a program 
of a version different from the version with which the data was 
made . 

In networked society represented with Internet, there are 
many cases that this kind of data file is exchanged via 
communication. Thus, it was a big problem whether an application 
program installed in a computer of oneself could be applicable 
for the version of the received data. 

Therefore, a procedure below was necessary in case that 
treating the data file with a version of the application 
installed in the user ' s computer was impossible . The user j udges 
a version of the application that can be used, investigate an 
acquisition point of the application, and install it in the 
computer of oneself after the user obtained an application. 

By the way, in case of data file which different extension 
is given due to a version, the applicable version of the 
application program can be known by just referring to extension . 
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However, like a document form of "doc", there are cases 
that the universal extension is applied even if versions of the 
application program with which the document was made are 
different. In this case the judgment of an appropriate version 
was difficult in just observing data file from the outside. 
Therefore, in the worst case scenario, repeating the following 
procedure was necessary. A user should try to install an 
application program of various kinds of versions with cut and 
try and repeats opening the data file. 

The present invention has been made to solve the 
above-explained problems, and therefore, has an object to 
provide such a technique capable of automatically installing 
an application program of a version optimally selected for a 
data file, thus eliminating a cumbersome version judging 
operation by a user, and automatically installing application 
program with the optimum version. 

SUMMARY OF THE INVENTION 

Firstly, this invention analyzes the data file which is 
to be read, and extracts a characteristic point. And a version 
of an application suited for the data file is distinguished by 
an extracted characteristic point. Secondly, it is judged 
whether an application program of the version distinguished is 
installed already. An application program of a version 
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concerned is installed newly when found not installed by this 
judgment result. 

For example, this characteristic point is reserved word 
and a syntax pattern of macro instruction in a document file. 
In many cases, these reserved words and the syntax pattern 
depend on a version of the application program. A version of 
the most suitable application program to open a document file 
becomes clear by extracting these . Based upon an analysis result 
of versions of application programs, both a document file and 
application programs of various corresponding versions are 
displayed at the same time on a display apparatus . 

Then, users may select any one of these application 
programs to open this document file among various versions. 
In this case, based on information provided by an analysis 
result, the document file may be displayed with the icons which 
differ in each version. Alternatively, when a user first selects 
a certain application program, only document files which can 
be opened by this selected application program may be displayed . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a function block figure of an automatic 
installation system according to an Embodiment of this 
invention . 

Fig. 2 is a figure of block showing system constitution 
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of Embodiment 1 . 

Fig. 3 is a figure of block showing relationship of each 
list of Embodiment 1. 

Fig. 4 is a screen display example in visual display unit 
of Embodiment 2. 

Fig. 5 is a function block figure to realize screen 
constitution of figure 4. 

Fig. 6 is a screen display example in visual display unit 
of Embodiment 2 (2) . 

Fig. 7 is a screen display example in visual display unit 
of Embodiment 2 (3) . 

Fig. 8 is a function block figure which shows a document 
file's relationship with an application program in Embodiment 
2. 

Fig. 9 is a figure of function block when an application 
program of a corresponding version does not exist in an 
application list as a result of analysis according to a document 
analysis control unit in Embodiment 2. 

Fig. 10 is a function block figure in case of installing 
an application program based on a document analysis result in 
Embodiment 2 . 

Fig. 11 is a function block figure in case of uninstalling 
when an installation domain is insufficient in Embodiment 2 . 

Fig. 12 is a function block figure which explains a 
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procedure to execute uninstallation and get a domain in 
Embodiment 2 . 

Fig. 13 is a figure of sequence at downloading an 
application program through a network in Embodiment 2 (1) . 

Fig. 14 is a figure of sequence at downloading an 
application program through a network in Embodiment 2 (2) . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[ Embodiment 1 ] 

Based on a drawing, embodiments of this invention are 
described as follows. Fig. 1 is a figure of block that function 
block figure of an automatic installation system according to 
an Embodiment of this invention, and Fig, 2 shows system 
constitution of this Embodiment. 

Terminal 21 is connected to server 31 through network 30 
as shown in Fig. 2. A terminal 21 itself constitutes a computer 
system and can carry out automatic installation processing of 
this Embodiment only with terminal 21. 

Terminal 21 has a Central Processing Unit (CPU) 23, a 
memory 24, a visual display unit (CRT) 25, a print unit (PRT) 
26 and Hard Disk Drive (HD) 27 through bus 22. In addition, 
terminal 21 has mouse 29 as an external auxiliary input means. 
In addition, the bus 22 is connected to the network 30 through 
communication interface 28. 
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Fig. 1 shows an automatic installation procedure of this 
Embodiment. A program stored in HDD 27 is read into the memory 
24, and the CPU 23 executes the program sequentially. 
Installation is realized in such a procedure. 

The target document 1 is, for example, data file for a 
document file and a spreadsheet for a word processor . The target 
document 1 is registered in HDD 27. The target document 1 has 
a normal document domain and a macro-description domain. 
Processing and a correction of character string prescribed with 
the macro instruction that accompanied the document become 
possible when reading the target document 1 with a predetermined 
word processor program. 

The CPU 23 executes syntax analysis process 2 for this 
target document 1 after such target document 1 is read into the 
memory 24. This syntax analysis process is, specifically, an 
operation to extract macro instruction reserved word. 

Extraction of macro instruction reserved word is 
performed by generating the reserved word list 12 from the 
target document 1* This is performed as follows, specifically. 
All the reserved words are referred to a database (DB) 13 
registered with HDD 27. The reserved word from the inside of 
the target document 1 is extracted by pattern matching. The 
extracted reserved word is registered in reserved word list 12 . 
The list 4 registered in the HDD 27 is compared with this reserved 
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word list 12 (comparing/referring process 3) . At last, a valid 
version list 6 for the target document 1 is generated. 

In addition, CPU (CPU) 23 executes search of a syntax 
pattern in parallel with above-mentioned syntax analysis 
process 2 (step 5) . A macro-program in target document 1 is 
divided to a token, an attribute of a token is judged, and it 
is judged whether a combination state of a token of a specific 
attribute exists. The detection of a syntax pattern is realized 
in this way. The detection of a coupling state implies, for 
instance, detection of a coupling state "variable which 
constitutes instance of Collection-Class" + "(" + "variable 
which constitutes instance of Strings-Class" + ") 
When a valid version list 6a is generated, a detection result 
of this syntax pattern is reflected and a final valid version 
list 14 is generated. When the version list 6a is generated, 
either an extraction result of macro instruction reserved word 
or a detection result of a syntax pattern may be given priority 
to. For example, in the case that the version produced based 
upon the extracted result of the macro instruction reserved word 
is different from the version produced based upon the detection 
result of the syntax pattern, the latest version having the 
larger numeral value may be employed with a priority so as to 
produce the valid version list 6a. 

Secondly, an installed version list 7 is compared with 
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the valid version list 6a (comparison process 8) . When an 
application program of a corresponding version is installed in 
the already executable state in HDD 27 in terminal 21 as a result 
of this comparison process 8, the application program is 
executed (execution process 10) . When an application program 
of a corresponding version is not installed, installation 
process 9 is performed. 

It should also be noted that when the valid version list 
6 (5a) is produced, if the content of the version list is empty, 
namely if the valid version cannot be judged, then the central 
processing unit (CPU) 23 executes a warning process 11. For 
example, as for this warning process 11, a visual warning 
display may be performed on the CRT 25. 

[Embodiment 2] 

In Embodiment 1 , the method for automatically determining 
the optimum version of the relevant application program in such 
a manner that the CPU 23 executes the comparing process 
operation 8 is described. This Embodiment 2 has the following 
characteristics. A result of comparison process 8 is displayed 
in the form that at a glance a user can grasp on the CRT 25. 
And the room where user oneself selects an application program 
of more than one version exists. 

It should be understood that since the process operations 
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defined prior to the comparing process operation 8 are similar 
to those of Embodiment 1 among the process operations explained 
in Fig. 1, explanations thereof are omitted. 

While the central processing unit (CPU) 23 compares the 
valid version list 6 (6a) obtained from the target document 1 
with the installed version list 7 , this central processing unit 
(CPU) 23 displays a comparison screen 41 as indicated in Fig. 
4 on the CRT 25. This comparison screen 41 is divided in 
application list display window 42 of a left side of the drawing, 
and module list display window 43. In application list display 
window 42, an application program can be displayed in a 
hierarchical manner for each group. In the drawing, version 
1.0-3.1 are listed as an application program in a folder of a 
spreadsheet (a spreadsheet program) . 

In addition, the database program and the word processor 
program are in a closed state, but have a plurality of 
application programs in their folders as well . 

On the other hand, in module list display window 43, more 
than one target document 44 (Fig. 1, target document 1) is 
displayed as a module. A user can decide optionally which 
document (a module) should be opened by which version of an 
application program by referring to CRT. 

In the drawing, for example, when the target document 44 
(a module) is opened by an application program of version 2.0 
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of a spreadsheet, the mouse cursor 46 on a screen is arranged 
by the mouse 29, and a button of the mouse 29 (not illustrated) 
is pushed once here. By this act (drag) , the target document 
44 (a module) is selected, and only an application program of 
a version for opening this target document 44 is displayed with 
high brightness in application list display window 42 . That is , 
all of a plurality of corresponding versions are displayed with 
high brightness when there are plurality of versions of 
application programs to open the target document 44. 

An activation method of an application is shown below. 
The Mouse cursor 46 is moved on an application program of an 
arbitrary version (this place, version 2.0) on application 
display window 42 in the state a button of the mouse 29 being 
pushed (a drag state) . When the button is opened up (drop) , an 
application program of version 2 . 0 of a spreadsheet is activated 
as a target file with the target document 44 (a module) . This 
technique is an input technique on screen interface so-called 

"drag & drop," 

The drawing where function constitution to realize 
interface described in Fig. 4 is shown in Fig. 5. 

In the drawing, the document analysis control unit 51 has 
a function to execute the syntax analysis process 2 and the 
comparing/referring process 3 as shown in Fig. 1, and has a 
function to control display on the CRT 25. That is, the document 
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analysis control unit 51 sequentially reads the target 
documents 1 under a predetermined folder or a directory, 
executes analysis of the version and displays the target 
documents 1 in a list form on the module list display window 
43. ma module displayed on this module list display window 
43 (target document 44) , the following matters are 
distinguished already by the document analysis control unit 51 . 
Whether the document file is legitimate document file readable 
by an application program installed in HDD 27 or not. With which 
version the document can be opened when the document is a 
legitimate document file . 

When document analysis control unit 51 reads the target 
document 1 and executes analysis, it notifies application path 
acquisition unit 54 of an application name and the version name 
which are the result of this analysis. This application path 
acquisition unit 54 controls a display of application list 
display window 42. And this application path acquisition unit 
54 lets application list display window 42 display only an 
application of a version received from document analysis 

control unit 51. 

When target document 44 on the module list display window 
43 (a module) is selected by said drag operation of mouse 29, 
this choice information is notified to the application path 
acquisition unit 54 through the document analysis control unit 
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51. And a version of a corresponding application program on the 
application list display window 42 is displayed with high 
brightness . 

When an application of a predetermined version (45 to 
program an application of a spreadsheet of version 2.0 here) 
is selected by drop operation of mouse 29, this choice 
information is notified to OS (Operating System) as an execution 
pass through the application path acquisition unit 54. 
By this, the OS receives an execution file path from application 
path acquisition unit 54 and receives a document file path from 
document analysis control unit 51. And the OS executes target 
document 44 (a module) by an application program of a selected 
version . 

In addition, Windows 3.1, Windows 95 or Windows 98 of 
Microsoft company and other OS may be used as OS in this 
Embodiment . 

Fig. 6 and Fig. 7 are transformation examples of the 
comparison display which a version of an application program 
corresponding to a target document (a module) and a target 
document was compared in a display of comparison screen 41. 

Fig. 6 is the drawing which is displayed with an icon of 
a corresponding version when a different icon is defined by each 
version of an application program and the target document 44 
(a module) is displayed. 
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Here, in the existing OS, an icon is defined by extension 
of a file name (for example, XLS and DOC) . 

Therefore, the file is displayed with the same icon even if a 
version of the file is different when the same extension is given 
to a file. In this way, grasp of a version of the target document 
was difficult when merely the icon was displayed. 

Here, in an example shown by Fig. 6, the corresponding 
version is grasped about all target documents 44 in the document 
analysis control unit 51. Therefore, a version corresponding 
to a target document is displayed without being controlled by 
the presence of extension of a file name but being distinguished 
at first sight with an icon. 

Fig. 7 is the example that only the target document 44 
corresponding to a version appointed with the application list 
display window 42 is displayed in the module list display window 
43. Here, when a specific version is appointed by the 
application list 53, the version is detected by the application 
path acquisition unit 54, and it is informed that the version 
is appointed towards the document analysis control unit 51. 
Based on this notice, only a target document corresponding to 
the version (module 44) is displayed on the module list display 
window 43 by the document analysis control unit 51. 

Fig. 8 shows the general idea that a version of the 
application program 53 is selected by a target document. By the 
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screen interface described in Fig. 4, Fig. 6 and Fig. 7, the 
situation when the target document 84a and 84b are read in the 
document analysis control unit 51 is described below . When these 
target documents are analyzed by the detailed analysis unit 51a, 
the application program 45a of the most suitable version is 
chosen among already installed application programs (Fig. 8, 
drawing) , And the target document 84a is opened by the 
application program 45a decided by the detailed analysis unit 
51a. 

A function block constitution when an application program 
of a version corresponding target document 44 does not exist 
in application list 53 is shown in Fig. 9 as a result that target 
document 44 is analyzed by document analysis control unit 51. 
Because most of the constitution is similar to Fig. 5, 
explanation of the part is omitted in the drawing. 

The installation control unit 91 is the control unit for 
installing an application program in the state that execution 
is possible in HDD 27. Specifically, the installation control 
unit 91 has a function to install an application program in HDD 
27 of the terminal 21 from CD-ROM and server 31 that are not 
illustrated. When the application path acquisition unit 54 
cannot acquire a path from the application list 53, in other 
words, when a version corresponding to the target document 44 
selected in module list 52 (a module) does not exist, how the 
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installation control unit 91 is activated is shown in Fig. 9. 

Fig. 10 is a drawing where an installation procedure of 
an application program of a new version by the installation 
control unit 91 is shown. 

In the drawing, the target document 1001,1002 of version 
n are read into the document analysis control unit 51 
sequentially, and the detailed analysis unit 51a judges a 
version of an application program. 

In spite of the judgment, an already installed application 
program (1003) is version m. It does not correspond to the target 
documents 1001 and 1002 of the version n (Fig. 10 (a)). 

A notice from the document analysis control unit 51 is 
received then, the installation control unit 91 is activated, 
and the application program 1004 corresponding to the version 
n of the target documents 1001,1002 is newly installed (Fig. 
10 (b) ) , 

Here, an installation source of the application program 
may be HDD 27 in the terminal 21, it may be the CD-ROM drive 
unit which is not illustrated, and from server 31 through 
network 30. When an application program is downloaded through 
network 30 by server 31, FTP (File Transfer Protocol) using 
TCP/IP may be used. 

The application program 1004 newly installed in HDD 27 
is activated, and the target document 1001 or the target 
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document 1002 of a version corresponding to this application 
program 104 (Fig. 10 (c) ) is opened. 

When an application program of a necessary version is 
installed, a function block drawing and the process procedure 
for an installation domain to be kept are shown in Fig. 11 and 
Fig. 12. 

In Fig. 11, the uninstallation control unit 1101 is added 
to constitution shown in Fig. 9. 

That is, even though the installation control unit 91 is 
activated by an example described in Fig. 9 and Fig. 10 , there 
is the case that the domain where an application program of a 
new version is installed in HDD (HD) 27 is insufficient. 
In this case, the uninstallation control unit 1101 shown in Fig. 
11 is activated. 

This uninstallation control unit 1101 is also realized 
as a program, and the uninstallation control unit 1101 is 
realized by the program being executed by the CPU 23. 

Fig. 12 shows a process procedure of the uninstallation 
and installation. When the most suitable version is not detected 
by an application program installed by the detailed analysis 
unit 51a (Fig. 12 (a) ) , the installation control unit 91 starts. 
However, there is the case that the domain where a new 
application program is installed does not remain in HDD 27 (Fig. 
12 (b) ) . 
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In this case the installation control unit 91 notifies 
the uninstallation control unit 1101 of domain insufficiency. 
By this, the uninstallation control unit 1101 eliminates an 
unnecessary file from HDD 27. It is decided which file is 
eliminated with a standard as follows. 

For example, the application program that does not 
satisfy a utilization condition may be uninstalled with 
precedence. For example, an application program of a condition 
that it is usable after its download for 30 days corresponds 
to this . 

In addition, it can be uninstalled in volume order. 
Generally, when importance of an application with a little 
volume is low, the volume is eliminated first from a small 
application program. In addition, the volume is eliminated from 
a big application program when uninstalled program number is 
reduced and when the domain keeping efficiency is given priority 
to. 

In addition, a turn to uninstall may be decided by an 
installed date order, an importance, a number of a made document 
and number of a common file. 

Fig, 13 and Fig, 14 are figures of sequence wherein the 
procedure of an application program being downloaded through 
the network 30 from the server 31 to the terminal 21 is shown. 

In the drawing, the server 31 activates a management 
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program, and terminal 21 activates a program for client. In 
addition, in HDD 27 of terminal 21, a history of a file acquired 
from server 31 by terminal 21 is stored as a file acquisition 
history file 1301. 

At first, an installation process is started by 
installation control unit 91 of terminal 21, and a utilization 
start message is transmitted to the server 31 from the terminal 
21. By this, the server 31 recognizes installation start, and 
the effectiveness of an own automatic management system is 
notified to terminal 21. 

Secondly, the terminal 21 notifies server 31 of a user 
identification mark (ID) . When the server 31 received this ID, 
the server 31 demands hardware information from terminal 21. 
This hardware information is classification of CPU (CPU) 23 of 
terminal 21, clock frequency (Clock) , the OS, memory capacity, 
and the volume of HDD 27 . The server 31 demands a file acquisition 
history for terminal 21 after having received these information . 
This file acquisition history is so-called '^history" . This is 
information such as a file name, URL (Uniform Resource Locator) , 
compression system, a version, and the terminal 21 has these 
information as the file acquisition history file 1301 in HDD 
27 . 

When the server 31 received this file acquisition history , 
following matters are judged based on this history. 
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Whether it was downloaded to the server in the past, and whether 
a new version of a file is already stored in a downloadable state 
in the server. And when a new version does not exist, the process 
finishes after an application program of a latest version viewd 
from the server 31 is installed in the terminal 21. 

On the other hand, when an application of a newer version 
exists in the server 31 than an application in a file acquisition 
history provided from the terminal 21, a necessary installer 
(an auxiliary program to execute installation) is selected, 
this is forwarded to terminal 21. 

After it is informed that transfer of the installers from 
terminal 21 to server 31 is finished, the server 31 orders 
terminal 21 to renew a file acquisition history. Based on this 
order, terminal 21 demands a necessary item such as a version 
and file date from server 31. The server 31 replies to this and 
notifies the terminal 21 of information of the item. 

Based on the item information, the terminal 21 renews own 
file acquisition history file 1301 and cuts off a network 
connected to the server 31. 

And the terminal 21 activates a downloaded installer and 
starts installation . 

In this case a legitimacy test of an archive begins when the 
installation is not finished normally. 

This archive legitimacy test is performed in the following 
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procedures. Network connection with server 31 is performed 
again. A demand of test is transmitted to server 31. Based on 
this test result, when necessary, the installer is forwarded 
to the terminal 21 again by the server 31. 

According to this invention, an application program of 
the most suitable version can be decided for the data file which 
is not specified from the appearance of a file, and the 
application program is installed automatically, thus automatic 
activation of the application becomes possible. 
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